Iron oxide thin films have been obtained significant interest as a material that put forwards applications in photovoltaics, gas sensors, biosensors, optoelectronic and especially in spintronics. Iron oxide is one of the considerable interest due to its chemical and thermal stability. Metallic ion dopant influenced superexchange interactions and thus changed the structural, electrical and magnetic properties of the thin film.
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Mg ) are arranged to form a face-centered cubic (FCC) lattice where there are two kinds of sublattices, namely, A-site and B-site (octahedral) interstitial sites and in which the super exchange interactions occur.
In this study, to increase the saturation of magnetization (M s ) value for iron oxide, inverse-spinal ferrite materials have been prepared, in which the iron oxide was doped by multifarious divalent metallic elements including Zn and Mg.
Triple and quaternary; iron oxide and zinc ferrite thin films with Mg metal dopants were grown by using Spray Pyrolysis (SP) technique. The structural, electrical and magnetic properties of Mg dopped iron oxide (Fe 2 O 3 ) and zinc ferrite (Zn x Fe 3Àx O 4 ) thin films have been investigated. Vibrating Sample Magnetometer (VSM) technique was used to study for the magnetic properties. As a result, we can say that Mg dopped iron oxide thin film has huge diamagnetic and of Mg dopped zinc ferrite thin film has paramagnetic property at bigger magnetic field.
Ó 2018 
Introduction
Metal oxides play a crucial role in this regard as they can be employed for various applications including biosensors, optoelectronic and spintronics devices. Among various metal oxides, hematite (a-Fe 2 O 3 ) is of considerable interest due to its various properties [1, 2] .
Iron oxide thin films have gained significant interest as a material of in nano-and micro-devices applications. Hematite (a-Fe 2 O 3 ) thin films can be utilized in solar cells, gas sensors and can be used as tunnel barrier in spintronic devices [2, 3] . The word spintronicsshort for spin electronics-that take advantage of ''spin," a quantum-mechanical property of an electron that takes only two values: spin-up and spin-down. Electronic and spintronic devices are devices that use the properties of electrons to transmit, process and store information. Electronic devices use the electrical charge of an electron to encode data. Spintronic devices instead use another fundamental property known as spin, which is the intrinsic angular momentum of the electron.
To increase the saturation magnetization (M s ) value for Iron Oxide, inverse-spinal ferrite materials have been prepared, in which the Iron Oxide was doped by multifarious divalent metallic elements including Zn, Co, Ni, Ba, Cu, and Mn [4] [5] [6] [7] [8] . Magnetism for Fe 3 O 4 is rooted in the indirect interactions among the cations in an inverse-spinel structure in which oxygen ions (O 2À ) are arranged to form an FCC lattice where there are two kinds of sublattices, namely, A-site and B-site interstitial sites [9] , and in which the superexchange interactions occur [10] [11] [12] . Metallic ion dopant influenced superexchange interactions, which are sensitive to the category and the location of metallic ions, and thus changed the structural and magnetic properties of the material.
Experimental details
Triple and quaternary iron oxide thin films with Mg metal dopants, iron oxide and zinc ferrite were grown by using SP 
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SP is one of the solution based coating technique to grow thin also thick films on the different substrate with tempereture. Different from the many other thin film fabrication methods, this technique is quite simple and cheap. Temperature control of the substrate heater system, deposition solution, and atomizer are components of the SP setup. Different type of atomizers such as air blast or ultrasonic can be used [13] . Temperature and molarity of solutions are the main parameters of SP and significantly affects the microstructural and magnetic properties of the thin film. 
